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Abstract 
Vertical jump is one of the most important basic skills because it is widely used in many different sports (e.g. blocking and 
hitting in volleyball, layups and jumps shots in basketball, heading in soccer). Our research examines the validity of the VERT™ 
(Mayfonk Athletic Company) wearable sensing device, designed to measure height jumped. The VERT is quite small measuring 
4.98 cm in length, 0.79 cm in width and 2.18 cm in height.  It consists of an inertial measurement unit (IMU) 3X gyroscope – 3X 
accelerometer worn near the waist of the athlete. Real-time data is transmitted to a smart-phone or tablet via Bluetooth. Recorded 
data includes last jump, best jump, jump average, and jump amounts. The objective of the following analysis was to compare the 
recorded VERT height with a video analysis using Dartfish™. Fifty children ranging in age from 3-12 years old from a local 
elementary school in Calgary Canada participated in the study as part of a broader performance analysis class. The trial consisted 
of three jumps and the best jump was used for analysis. Results from this study show that VERT can be used to accurately assess 
vertical jump height in young children as long as they can jump higher that the minimum threshold. One limitation of the device 
is that the battery life of the unit is only 30 minutes. However, the VERT can be used to measure jump height for athletes in game 
situations such as Volleyball and Basketball. It also has the potential to be used for real-time data feedback to motivate young 
students to improve their jumping performance. 
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1. Introduction 
Various sports widely use vertical jumping and there are many skills that rely on jumping skills such as 
basketball, volleyball, and football. Jumping is also a fundamental movement skill for children.  The ability to 
measure jumping performance is an important component for testing physical abilities in athletes and students. The 
vertical jump test is a valid and reliable method to measure various kinematic and kinetic variables for athletic and 
non-athletic populations [1-9].  
A vertical jump test is a very simple test that almost anyone can perform. Strength and conditioning specialists 
and many coaches use the vertical jump test to measure the jump height of their athletes and to determine if an 
athlete needs to improve his/her lower body power [1]. 
Vertical jump is an important skill to measure for many sports.  Therefore, there is an interest in finding an 
objective, reliable, accurate and efficient way to measure it.  The traditional method of measuring vertical jump used 
to be using a wall, with a large piece of paper taped to the wall. Ink is put on the jumper’s fingertip.  The jumper 
reaches as high as he/she can and touches the paper. More ink is added to the fingertip and the athlete/student jumps 
as high as he/she can touch the paper again.  The difference between the touches represents the height of the jump.  
Another manual tool is the Vertec Vertical Jump Measuring Device (http://www.amazon.ca/Vertec-Vertical-Jump-
Measuring-Device/dp/B000K8YO6S) that is faster to use than the wall and paper test.  In both cases measurements 
are recorded manually so performance analysis requires a person to record the results. 
A number of new technology tools are available to assess vertical jump performance such as force platforms, 
jumping mats, and iphone applications [6, 9-11].  
These new technology based approaches to measuring jumping need to be tested for reliability and validity. 
Caruso et. al. [11] compared vertical jump height from a newly created instrumented platform with data collected 
from the Vertec. Results showed that heights calculated from platform takeoffs were more reliable than the Vertec 
data.  
Whitmer [7] tested the accuracy of a Vertical Jump Mat for measuring flight time and vertical jump height, 
compared to a vertical jump tester or a force plate, and found a strong relationship between testing methods and the 
vertical jump mat. 
A new iPhone 5 application (My Jump) has been developed which measures jump height.  Balsalobre-Fernández 
et. al. [9] found that the application accurately and reliably measured jump height.  These ndings could help 
coaches and trainers monitor the vertical jump ability of their athletes in a valid and economic way, assuming they 
already own an iPhone. 
A variety of systems exist to measure jump height with varying degrees of accuracy and reliability.  They also 
vary in cost, ease of use, ability to collect data over time, real time feedback, and ability to deploy easily and in 
game situations. The gold standards for accuracy and reliability include video analysis and the use of force plates.  
However, both approaches are expensive, time consuming and impractical for coaches [2, 6, 7].  
To get the best vertical jump performance from athletes, coaches must give them the right kind and amount of 
feedback, in a timely fashion. Display monitors can be used to provide feedback to athletes who can discuss the 
performance with their coaches and team members in a meaningful way [12]. 
In this paper the authors presents test the VERT wearable sensing device designed to measure vertical jump 
height in the real time and under real-game situations created by Mayfonk Athletic Company 
(www.mayfonkathletic.com).  The system provides visual feedback through smart phones or tablets. 
2. Materials and Methods 
2.1. Participants 
Fifty students, aged 3 – 12 years old from a local elementary school in Calgary Canada participated in the study 
as part of a broader performance analysis class.  Students were subdivided into groups of 10. 
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2.2. VERT vertical jump device 
VERT Wearable Fitness Monitor is a device worn near the waist of an athlete either by the VERT clip or 
integrated within an article of clothing by the VERT belt. Designed to be very small (4.98 cm in length, 0.79 cm in 
width and 2.18 cm in height) it consists of an inertial measurement unit (IMU) 3X gyroscope – 3X accelerometer. 
The data from the device is transmitted to a smart phone or tablet via Bluetooth, providing a variety of real-time data 
on player jump height such as last and best Jump height. In addition it provides summary data including average 
performance and number of jumps. Figure 1 shows the VERT device. 
 
 
 
 
 
Fig. 1. VERT vertical jump device 
2.3. VERT iOS app 
VERT has built-in Bluetooth 4.0, which communicates with proprietary software. There is a VERT app for iOS 
devices and for Android devices.  In this study, an iPad mini was used with the VERT app.  The iPad mini synced 
with the VERT and displays jumping results in real-time. The app home page shows user name, the best jump, jump 
average, the number of jumps in a session, the last jump, the battery life of the device, and the picture of users. The 
settings page is where you go to add new participants, change the unit of measure, setup your profile, or to start a 
new training session. In addition,  the VERT app provides charts of the all results (see figure 2). 
 
  
Fig. 2. VERT iOS app with sample jump data 
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2.4. Vertical jump test 
2.4.1. Test equipment preparation 
Equipment utilized in this study included a VERT device, an iPad mini 3rd generation, a high speed camera to 
record all trials, and green colored tape length 1 meter in length pasted on the wall in front of the camera. In 
addition, a 42 inch Monitor was used to display the real time results for the students.  
2.4.2. Test instructions 
 Students were shown the VERT and given instructions on how to put it on their waste band.  Students were 
also given instruction on proper jumping techniques in order to maximize their jumping performance. All students 
seemed to understand the technique and based on the video were able to focus on the important points such as 
bending the knees immediately prior to the jump, and jumping using muscle stretch and arms swing. 
2.4.3. Test implementations 
Before jumping students warmed up for ten minutes doing stretching exercises and practicing leg bending and 
arm swing. When the students were ready to jump, they stood between the colored tape and the monitor in the front 
of the camera (see figure 3). The VERT device was attached to the participant’s clothes on the waistband. Students 
were requested to take three jumps, alternating between jumps with other students within their groups. Jump height 
was recorded for each trial and student. The best jump of the three jumps was used for the analysis. 
 
 
 
 
 
 
 
 
 
Fig. 3. Vertical jump test 
2.4.4. Video analysis 
The video from the assessment was imported into the Dartfish video analysis software that has tools to analyze 
height using the meter measurement on the wall in the video (see figure 4). The VERT jump height was then 
compared with the video analysis results using Cronbach’s alpha. 
 
Fig. 4. Measure vertical jump using Dartfish 
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3. Results and discussions  
Of the fifty students recorded, twelve were excluded for the following reasons: the VERT has a 15.24 cm 
minimum height threshold, a height that eight participants were unable to achieve and four students were excluded 
due to other children running in front of the 1 meter testing tape during trials. VERT does all of their analysis in 
English Units of inches but we converted to centimetres for the trials. Analysis of the remaining 38 data points using 
the Cronbach’s alpha test revealed that the VERT and Dartfish results were significantly correlated (alpha = 0.953) 
R2 = .908, Pearson correlation .923, R2 = .851. The standard residual was .987. According to this result the VERT 
sensing device would appear to provide a reasonably reliable, real-time vertical jump height analysis that can be 
used in a variety of situations.  
Figure 5 provides a scattergram of the results. 
 
 
 
 
 
 
  
 
 
 
 
 
 
 
 
 
Fig. 5. Scatterplot of VERT and Dartfish Data 
4. Recommendations 
The ability to do real-time assessment of vertical jump is important in areas of sports pedagogy and coaching. 
The results of the present study show that VERT can be used to assess vertical jump height in young children as 
long as they can jump higher that the threshold.  The VERT sensing device could help coaches monitor the vertical 
jump ability of their athletes during a game (competitive environment) and during training sessions. Wearing such 
devices in a game situation may be subject to rule changes. The Vert can also be used by physical education teachers 
to help students improve their jumping ability. One limitation of the device noted in this study is that the current 
battery life is only 30 minutes so it has to be constantly recharged.   
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